Wide distribution and subcellular localization of histamine in sympathetic nervous systems of different species.
Previous studies have demonstrated that histamine (HA) acts as a neurotransmitter in the cardiac sympathetic nervous system of the guinea pig. The aim of the current study was to examine whether HA widely exists in the sympathetic nervous systems of other species and the subcellular localization of HA in sympathetic terminals. An immunofluorescence histochemical multiple-staining technique and anterograde tracing method were employed to visualize the colocalization of HA and norepinephrine (NE) in sympathetic ganglion and nerve fibers in different species. Pre-embedding immunoelectron microscopy was used to observe the subcellular distribution of HA in sympathetic nerve terminals. Under the confocal microscope, coexistence of NE and HA was displayed in the superior cervical ganglion and celiac ganglion neurons of the mouse and dog as well as in the vas deferens, mesenteric artery axon, and varicosities of the mouse and guinea pig. Furthermore, colocalization of NE and HA in cardiac sympathetic axons and varicosities was labeled by biotinylated dextranamine injected into the superior cervical ganglion of the guinea pig. By electron microscopy, HA-like high-density immunoreactive products were seen in the small vesicles of the guinea pig vas deferens. These results provide direct cellular and subcellular morphological evidence for the colocalization of HA and NE in sympathetic ganglion and nerve fibers, and support that HA is classified as a neurotransmitter in sympathetic neurons.